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Abstract 



Disclosed is a mounting structure for a suspension V-rod (9) which can establish firm connection of a V-rod 
to an axle (3) by fastening with unexcessive proper torque. Ends (14) of an oscillating pin (15) carried by a 
central bent end of the V-rod are aligned with brackets (1 1 ) on a center of the axle and are fastened to the 
latter by a plurality of pairs of bolts (16) and nuts (17). At least one pair of bolt and nut among the bolt and 
nut pairs and a bolt hole (18) mating with the one pair are tapered such that a bold head (16a) of the bolt 
and the nut (17) have tapered portions (19,20) formed on opposed end faces thereof and gradually 
decreasing in diameter toward each other and that the mating bolt hole (18) is complementarity tapered to 
snugly receive the tapered bolt head (16a) and the tapered nut (17). 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=EP 1 1 20299&PN=EP 1 ... 1 1/25/2003 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 120 299 A1 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) Intel 7 B60G 7/00 B60G 9/00 




01 .08.2001 Bulletin 2001/31 


F16F 1/38, F16B 37/00, 


(21) 


Application number: 01100701.0 


F16C 11/06 


(22) 


Date of filing: 12.01.2001 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Toyoshima, Kazuo, c/o Hino Motors, Ltd. 




MC NL PT SE TR 


Hino-shi, Tokyo 191-8660 (JP) 




Designated Extension States: 


• Koga, Yoshiyuki, c/o Hino Motors, Ltd. 




AL LT LV MK RO SI 


Hino-shi, Tokyo 191-8660 (JP) 


(30) 


Priority: 25.01.2000 JP 2000015899 


(74) Representative: 






LOUIS, POHLAU, LOHRENTZ & SEGETH 


(71) 


Applicant: Hino Motors, Ltd. 


Postfach 3055 




Hino-shi, Tokyo 191-8660 (JP) 


90014 Nurnberg (DE) 



(54) Mounting structure for suspension V-Rod 

(57) Disclosed is a mounting structure for a suspen- 
sion V-rod (9) which can establish firm connection of a 
V-rod to an axle (3) by fastening with unexcessive prop- 
er torque. Ends (14) of an oscillating pin (15) carried by 
a central bent end of the V-rod are aligned with brackets 
( 1 1 ) on a center of the axle and are fastened to the latter 
by a plurality of pairs of bolts (1 6) and nuts (1 7). At least 



one pair of bolt and nut among the bolt and nut pairs 
and a bolt hole (1 8) mating with the one pair are tapered 
such that a bold head (16a) of the bolt and the nut (17) 
have tapered portions (19,20) formed on opposed end 
faces thereof and gradually decreasing in diameter to- 
ward each other and that the mating bolt hole (18) is 
complementarily tapered to snugly receive the tapered 
bolt head (16a) and the tapered nut (17). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a mounting 
structure for a suspension V-rod for use in a large-sized 
motor vehicle such as a truck or a bus. 
[0002] Figs. 1 and 2 show a conventional rear sus- 
pension structure in a motor vehicle such as a large- 
sized truck having two rear wheel axles. In the structure 
shown, an axle 3 is arranged under a pair of right and 
left frames 1 which extend along the front-rear direction 
(the left-to-right direction in Fig. 1) or longitudinally of a 
vehicle body. The axle 3 extends widthwise or laterally 
of the vehicle body (the top-bottom direction in Fig. 2) 
to rotatably support wheels 2 at opposite ends of the 
axle 3. The axle 3 has support beams 4 integrally as- 
sembled to a lower surface of the axle 3 adjacent the 
ends of the axle 3. Front and rear air springs 5 for ab- 
sorbing vertical vibrations are interposed between front 
and rear ends of the support beams 4 and undersurfac- 
es of the frames 1 , respectively. 
[0003] Brackets 6 extending downward are mounted 
on the frames 1 forwardly of the front air springs 5. Lower 
ends of the brackets 6 are tiltably connected to interme- 
diate portions of the support beams 4 through lower 
torque rods 7 which also serve as stabilizers for enhanc- 
ing anti-roll rigidity of the vehicle body. 
[0004] Intermediate portions of the lower torque rods 
7 are connected to the frames 1 directly thereabove 
through vertically extending shock absorbers 8, so that 
the shock absorbers 8 suppress vertical vibration re- 
bounds to achieve vibration damping. 
[0005] As clearly seen from Fig. 2, a top center of the 
axle 3 is connected to inside surfaces of the flames 1 
through a V-rod 9 which serves as upper torque rod. 
More specifically, branched front ends 9a of the V-rod 9 
are connected to brackets 1 0 extending from the inside 
surfaces of the frames 1 . A rear, central bent end 9b of 
the V-rod 9 is connected to brackets 1 1 on the top center 
of the axle 3. 

[0006] Figs. 3 and 4 show details of the bent end 9b 
of the V-rod 9 connected to the axle 3. The bent end 9b 
carries an oscillating pin 1 5 extending therethrough; the 
pin 1 5 is oscillatably held at its spherical center portion 
13 via a rubber bush 12 by the bent end 9b of the V-rod 
9 as a hub. The pin 15 has opposite ends 14 extending 
outward and laterally of the vehicle body. The ends 14 
of the pin 15 are aligned with and fastened to rear sur- 
faces of the brackets 11 on the axle 3 by a plurality of 
pairs (two pairs, in the shown example) of bolts 16 and 
nuts 1 7 longitudinally of the vehicle body. 
[0007] The branched ends 9a of the V-rod 9 are con- 
nected to the frames 1 in a manner substantially similar 
to the above-described connection of the bent end 9b 
of the V-rod 9 to the axle 3, except for difference in shape 
of the mating parts or brackets 1 0 to be connected. Ac- 
cordingly, description thereon will be omitted. 



[0008] Adoption of such V-rod 9 will contribute to cop- 
ing with any inputs both longitudinally and laterally of 
the vehicle body. This eliminates the necessity forthose 
lateral rods against any lateral inputs which may be re- 
5 quired in a case where parallel-link-type torque rods are 
adopted. 

[0009] However, such a conventional suspension 
structure with a V-rod is disadvantageous in that lateral 
inputs, which will act in parallel with those bearing sur- 

10 faces of the ends 14 of the pin 15 and of the brackets 
1 1 against which heads 1 6a of the bolts 1 6 and the n uts 
1 7 are pressed, tend to cause lateral slips on the bearing 
surfaces, resulting in drop of the fastening forces. 
[0010] More specifically, shanks 16b of the bolts 16 

15 are inserted to bolt holes 18 drilled through the ends 14 
of the pin 1 5 and brackets 1 1 . To ensure insertion of the 
shanks 16b of the bolts 16 to the bolt holes 18, the bolt 
holes 18 have to be made slightly greater than the 
shanks 16b of the bolts 16. This inevitably entails slight 

20 gaps between the bolt holes 18 and the shanks 16b of 
the bolts 1 6, and hence the respective bearing surfaces 
of the ends 1 4 of the pin 1 5 and of the brackets 1 1 may 
undergo lateral slips depending upon the slight gaps. 
[0011] Conventionally, such lateral slips may only be 

25 reduced by increasing frictional forces on the bearing 
surfaces. Therefore, in order to minimize the lateral slips 
generated depending upon bearing surface conditions, 
excessive fastening forces are required for the bolts 16 
and nuts 1 7. This may lead to troublesome torque con- 

30 trol in the fastening of the bolts 1 6 and nuts 1 7, resulting 
in great hindrance in obtaining high maintainability. 
[0012] The invention was made in view of the above 
and has its object to provide a mounting structure of a 
suspension V-rod which can establish firm connection 

35 of the V-rod to an axle merely by fastening with unex- 
cessive proper torque, so that drop of the fastening force 
due to lateral slips on the bearing surfaces can be avoid- 
ed and higher maintainability than heretofore can be ob- 
tained. 

40 

BRIEF SUMMARY OF THE INVENTION 

[0013] The invention provides a mounting structure of 
a suspension V-rod which connects a center of an axle 

45 to right and left frames, comprising an oscillating pin 
having a central portion oscillatably held by a central 
bent end of the V-rod as a hub, said pin having opposite 
ends extending outward and laterally of a vehicle body, 
brackets on the center of the axle, said ends of the pin 

50 being aligned with the brackets longitudinally of the ve- 
hicle body, and a plurality of pairs of bolts and nuts for 
fastening the ends of the pin to the brackets longitudi- 
nally of the vehicle body, at least one pair of bolt and nut 
among said plurality of pairs of bolts and nuts and the 

55 bolt hole mating with said at least one pair being tapered 
such that a bold head of the bolt and the nut have ta- 
pered portions formed on opposed end faces thereof 
and gradually decreasing in diameter toward each other 
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and that the mating bolt hole is complementarily tapered 
to snugly receive said tapered bolt head and said ta- 
pered nut. 

[0014] Accordingly, when the ends of the oscillating 
pin carried by the V-rod are fastened to the brackets on 
the axle by the bolts and nuts, said at least one pair of 
bolt and nut are snugly received at theirtapered portions 
by the complementarily tapered bolt hole, respectively, 
with no gap. Thus : simply applying unexcessive proper 
torque to the bolts and nuts provides high fastening 
strength due to a wedge effect of the tapered pair of bolt 
and nut with the mating bolt hole. 
[001 5] The tapered inner peripheries or portions of the 
mating bolt hole provides bearing surfaces for the ta- 
pered portions of the tapered bolt and nut, respectively. 
As a result, the tapered portions of the tapered bolt and 
nut are interfered with the tapered bearing surfaces of 
the bolt hole, respectively, so that any inputs laterally of 
the vehicle body are received with reliability. This pre- 
vents any disadvantageous lateral slips due to lateral 
inputs from being generated on the bearing surfaces. 
[001 6] Adoption of such a lateral-slip preventive struc- 
ture using no frictional force will eliminate the necessity 
for the bolts and nuts to be tightened or fastened under 
excessive forces. Therefore, it becomes possible to es- 
tablish firm connection of the V-rod to the axle by merely 
applying proper torque. 

[0017] A preferred embodiment of the invention will 
be described with reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Fig. 1 is a side view showing a conventional rear 
suspension structure; 

Fig. 2 is a view looking in the direction of arrows II 
in Fig. 1; 

Fig. 3 is an enlarged view partly in section of Fig. 2; 
Fig. 4 is a perspective view of Fig. 3; and 
Fig. 5 is a plan view partly in section showing an 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[001 9] Fig. 5 is a view showing an embodiment of the 
invention in which reference numerals identical to those 
in Figs. 1 -4 represent the same parts. 
[0020] In the embodiment shown, a mounting struc- 
ture of a suspension V-rod 9 which connects a center of 
an axle 3 to right and left frames 1 comprises an oscil- 
lating pin 1 5 held by a bent end 9b of the V-rod 9, brack- 
ets 11 on a top center of the axle 3, ends 14 of the pin 
15 being aligned with the brackets 1 1 longitudinally of a 
vehicle body, and a plurality of pairs of bolts 1 6 and nuts 
1 7 for fastening the ends 1 4 of the pin 1 5 to the brackets 
1 1 . Among the pairs of bolts 1 6 and nuts 1 7, at least one 
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pair of bolt 1 6 and nut 1 7 are configured as detailed be- 
low. 

[0021] More specifically, in the embodiment shown, 
two pairs of bolts 1 6 and nuts 1 7 for each end 1 4 of the 
5 pin 15, that is, totally four pairs of bolts 16 and nuts 17 
are used to fasten the pin 15 to the brackets 11 on the 
axle 3. Among these pairs of bolts 1 6 and nuts 1 7, a pair 
of bolt 16 and nut 17 are tapered such that a head 16a 
of the bolt 16 and the nut 17 have tapered portions 19 
io and 20, respectively, formed on their opposed end faces 
and gradually decreasing in diameter toward each other. 
Moreover, a bolt hole 1 8 mating with the tapered bolt 1 6 
and nut 17 has, at its ends, tapered portions 21 and 22 
complementary to the tapered portions 1 9 and 20 of the 
15 bolt 1 6 and nut 1 7, respectively. 

[0022] Accordingly, when the ends 14 of the pin 15 
carried by the V-rod 9 are fastened to the brackets 11 
on the axle 3 by the bolts 16 and nuts 17, the tapered 
portions 1 9 and 20 of the pair of tapered bolt 1 6 and nut 
17 are snugly received by the tapered portions 21 and 
22 of the tapered bolt hole 18, respectively, with no gap. 
Thus, simply applying unexcessive proper torque to the 
bolts 16 and nuts 17 provides high fastening strength 
due to a wedge effect of the tapered pair of bolt 1 6 and 
nut 17 with the mating bolt hole 18. 
[0023] The tapered inner peripheries or portions 21 
and 22 of the mating bolt hole 18 provides bearing sur- 
faces for the tapered portions 19 and 20 of the tapered 
bolt 1 6 and nut 1 7, respectively. As a result, the tapered 
portions 1 9 and 20 of the tapered bolt 1 6 and nut 1 7 are 
interfered with the tapered bearing surfaces 21 and 22 
of the bolt hole 18, respectively, so that any inputs lat- 
erally of the vehicle body are received with reliability. 
This prevents any disadvantageous lateral slips due to 
lateral inputs from being generated on the bearing sur- 
faces. 

[0024] Adoption of such a lateral-slip preventive struc- 
ture using no frictional force will eliminate the necessity 
for the bolts 1 6 and nuts 1 7 to be tightened or fastened 
under excessive forces. Therefore, it becomes possible 
to establish firm connection of the V-rod 9 to the axle 3 
by merely applying proper torque. 
[0025] Thus, according to the embodiment described 
above, mere tightening or fastening with unexcessive 
proper torque will establish firm connection of the V-rod 
9 to the axle 3 and avoid generation of lateral slips on 
the bearing surfaces for the heads 16a of the bolts 16 
and the nuts 17. This can avoid drop of the fastening 
force due to lateral slips on the bearing surfaces and 
facilitate the torque control to drastically improve main- 
tainability. 

[0026] It is to be understood that the inventive mount- 
ing structure of a suspension V-rod is not limited to the 
above embodiment and that various changes and mod- 
ifications may be made without departing from the scope 
and spirit of the invention. For example, two or more 
pairs of bolts and nuts and bolt holes mating therewith 
may be tapered. 
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Claims 

1. A mounting structure of a suspension V-rod (9) 
which connects a center of an axle (3) to right and 
left frames (1), comprising an oscillating pin (15) 5 
having a central portion oscillatably held by a cen- 
tral bent end (9b) of the V-rod as a hub, said pin (1 5) 
having opposite ends (14) extending outward and 
laterally of a vehicle body, brackets ( 1 1 ) on the cent- 
er of the axle, said ends (14) of the pin (15) being w 
aligned with the brackets (11) longitudinally of the 
vehicle body, and a plurality of pairs of bolts (16) 
and nuts (1 7) for fastening the ends (14) of the pin 
(1 5) to the brackets (1 1 ) longitudinally of the vehicle 
body, at least one pair of bolt (16) and nut (17) 15 
among said plurality of pairs of bolts (16) and nuts 
(17) and the bolt hole (18) mating with said at least 
one pair being tapered such that a bolt head (16a) 
of the bolt (16) and the nut (17) have tapered por- 
tions (1 9, 20) formed on opposed end faces thereof 20 
and gradually decreasing in diameter toward each 
other and that the mating bolt hole (18) is comple- 
mentarily tapered to snugly receive said tapered 
bolt head (16a) and said tapered nut (17). 
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FIG. 3 
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